This study reports a potential role that fish may play in the transmission of Mycobacterium ulcerans disease (Buruli ulcer). Fish found positive for M. ulcerans DNA all appear to feed on insects or plankton and are believed to concentrate M. ulcerans from this usual food source. These observations provide additional data supporting our previous hypothesis on sources of M. ulcerans and modes of transmission.
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Mycobacterium ulcerans is an environmental organism that causes Buruli ulcer (BU), a necrotizing disease of skin and bone that prevails in West and Central Africa. Although BU is closely associated with tropical wetlands, the epidemiology of the disease remains poorly understood. However, the source of M. ulcerans in nature is becoming better defined from epidemiological data and environmental molecular biological findings. Beginning in 1996, M. ulcerans DNA has been detected in multiple studies of environmental specimens by PCR using accepted M. ulcerans-specific primers targeting the repetitive sequence IS2404 (11, 12) . M. ulcerans was first detected in aquatic insects collected from the environment in Benin by Portaels et al. (9) . In another study, also in areas of Benin where BU is endemic, it was shown that small fish were positive for M. ulcerans by PCR (10) . Observations in areas of Ghana where BU is endemic yielded similar results (5).
Marsollier et al. (7) demonstrated that M. ulcerans may multiply in the salivary glands of aquatic insects following experimental infection and that the bites of such insects transmitted M. ulcerans to laboratory mice. Members of the Hemiptera are aggressive predators of snails and fish, making them likely reservoirs of M. ulcerans as the studies mentioned above suggest (1, 7, 10) . Portaels et al. (10) formulated a hypothesis for a source and mode of transmission of M. ulcerans to animals and humans. This hypothesis proposed that environmental mycobacteria in the bottoms of swamps may be mechanically concentrated by small water-filtering organisms (e.g., microphagous fish, snails, mosquito larvae, small crustaceans, and protozoa); these organisms may then be ingested by aggressive predators such as aquatic insects. Some fish feed on insects and insect larvae and may in turn concentrate M. ulcerans from these sources. This hypothesis led to this more extensive study on fish in areas of Ghana and Benin where BU is endemic.
In October 2001, 40 fish were collected from four bodies of water in the Ga district of Ghana, where BU is endemic. The four sampling sites were in two villages: Otuaple and Ayikai Dobro. These fish belong to the families Cichlidae (Oreochromis niloticus, Tilapia guineensis, Hemichromis bimaculatus, and Hemichromis fasciatus) and Poeciliidae (an Aplocheilichthys sp.) ( Large fish (5 to 15 cm long) (which included all members of the Cichlidae from Ghana and the Sarotherodon sp. from Benin) were dissected before analysis; only the gills and intestines were analyzed. The gills and intestines of S. galilaeus galilaeus fish were analyzed separately, while these organs were combined before analysis of the fish from Ghana. The rationale for analyzing the gills of the Cichlidae separately was that the Cichlidae are microphagous fish that have gill apparatuses with very fine processes capable of trapping particles as small as bacteria (6) . No dissection was carried out on small fish (1 to 3 cm long). All specimens were tested for M. ulcerans DNA by IS2404 nested PCR (12) .
As shown in Table 1 , the Citharinidae (the Neolebias spp.) all tested negative for M. ulcerans. Among the cichlids, one H. bimaculatus fish tested positive for M. ulcerans. Five (9.8%) of 51 S. galilaeus galilaeus fish were positive for M. ulcerans DNA: in one fish both the intestines and gills were positive, in two fish only the gills were positive, and in two fish only the intestines were positive (data not shown). One of eight Epiplatys fish tested positive. Of the Aplocheilichthys fish, six (75.0%) of eight were positive for M. ulcerans DNA. The positivity rate of the Aplocheilichthys fish was significantly higher than that of any other species (P ϭ 0.04). There was no significant difference between the findings in Ghana and Benin or between the sampling sites in Ghana and Benin (data not shown). None of the collected fish showed signs of disease. Statistical analysis was done with Epi-Info 6.0 software.
The higher positivity rate of the Poeciliidae could be related to the fact that they feed exclusively on insects and insect larvae (3). This suggests that these fish can serve as passive reservoirs of M. ulcerans by eating insects of species that are known to be PCR positive for M. ulcerans, making them potential transmitters of BU. This is also true for the Epiplatys sp. 
